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Abstract—Natural bicoumarins isolated from both plant sources as well as microorganisms have been catalogued and

their spectral properties compiled.

The coumarins are a large group of naturally occurring
oxygen heterocycles, ca 1000 of them having been iso-
lated until now [1]. The bicoumarins are a comparatively
new group among them and only ca 29 have been en-
countered in nature so far. The first of this series of
compounds to be isolated was dicoumarol [2] in 1941.

The bicoumarins isolated from plant sources fall into
the following categories: (i) where the two coumarin units
are linked at C3-C3' through a methylene group, ie.
dicoumarol [2, 3], gerberinol [4, 5]; (ii) the two coumarin
units are linked by an ether bridge, i.e. daphnoretin
[6-36], Gunasekera et al., unpublished results, demethyl-
daphnoretin [37], acetyldaphnoretin [38], daphnorin
[17,27,39], candicanin [40], lasiocephalin [41-43],
fatagarin [44], oreojasmin [44], edgeworthin [22]; (iii)
the third type in which the two coumarin systems are
attached through a carbon—carbon bond, i.e. bicoumol
[45], bhubaneswin [46], matsukaze lactone [46, 47], ko-
tanin [48-50], desmethylkotanin [48], orlandin [50],
euphorbetin [51-53], isoeuphorbetin [52, 54], ipomop-
sin [55]; (iv) where the two coumarin units are linked
through a C-10 alkyl residue (monoterpene unit), i.e.
thamnosin [56-58], phebalin [59], isothamnosin A [60],
isothamnosin B [60], toddasin/mexolide [61, 62] and (v)
where the two coumarin nuclei are linked through 7-
methyljuglone unit as in ismailin [63, 64]. In addition,
there are two other bicoumarins where the two coumarin
units are linked by an ether bridge at C7-C7 as well as a
C-C bond at C8—C8' as in gnidicoumarin [65] and in
lasioerin [66] the corresponding linkages are through
C7-C7 and C6-C6’ respectively. In the only naturally
occurring bicoumarin-rhamnoside, eriocephaloside [67]
the coumarin nuclei are linked through an ether bridge
C4-C7 and the C-C bond is at C3-C§'.

This review is concerned with the literature on all
bicoumarins reported up to the middle of 1986 (Chem.
Abst. 104) and is presented principally in tabular form.
The available spectral data for each individual member is
incorporated where UV data are in nm with log ¢ values
in parenthesis, the IR data in cm ™! and NMR chemical
shifts are in § units. Mass spectral mass numbers are
followed in parenthesis by relative abundance of ions,

Table 1. Alphabetical list of bicoumarins

No. Name No. Name
5. Acetyldaphnoretin 27.  Gnidicoumarin
13.  Bhubaneswin 20. Ipomopsin
12.  Bicoumol 26. Ismailin
7. Candicanin 19. Isoeuphorbetin
3. Daphnoretin 23. Isothamnosin A
6. Daphnorin 24. TIsothamnosin B
4, Demethyldaphnoretin 15. Kotanin
16. Desmethylkotanin 8. Lasiocephalin
1. Dicoumarol 28. Lasioerin
11. Edgeworthin 14. Matsukazelactone
29. Eriocephaloside 10. Oreojasmin
18. Euphorbetin 17. Orlandin
9. Fatagarin 22. Phebalin
2. Gerberinol 21. Thamnosin

25. Toddasin/Mexolide

wherever they have been reported in the original litera-
ture.

The detailed list of bicoumarins in alphabetical order is
given in Table 1 and their occurrences in plants/micro-
organisms are given in Table 2.

1. Dicoumarol

C,oH,,04: 336.0633.

Mp: 288-289° [2].

Source: Melilotus alba (sweet clover hay) [2].
Derivatives: dimethyl ether (168-170°),
(250-252°) [2].

Synthesis [3].

diacetate
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2. Gerberinol

2.80s
Me

12.00s
OH

12.00s
OH

2.80s
Me

705-7.50
{3H,m)

705-750
(3H.m)

{ }

C, H O 364.0947.

Mp: 263-265" (CHCl;-Me,CO) [4].

UV: (EtOH) 266 (4.57), 28 (4.38) [4].

IR: 3040, 1645, 1600 [4].

'H NMR: (CDCl,) [4].

MS: 364 (100), 189 (18), 184 (5), 176 (64), 135(77), 134 (37)
[4].

Source Gerbera lanuginosa Benth. [4].

Derivative: Dimethyl ether mp 145-148° [4].

Synthesis: [5].
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foetida var Oahuensis [39], Wikstroemia indica [31-33],
Wikstroemia viridiflora [34].

Derivative: methyl ether (231°) [14].

Synthesis: [36].

4. Demethyldaphnoretin

J=9&25H 1704 804d j .oty
HO. 738 782 7.10dd ed
N 10}
0 O
Hoo exs © 0

C,sH,;,0+: 338.0326.

Amorphous

UV: (EtOH) 210 (4.80), 268 (3.70), 323 (4.20), [37].

IR: (KBr) 3400, 3050, 1740, 1680, 1620, 1550, 1445, 1400,
1280, 1130, 1070, 1030, 830 [37].

"H NMR: (DMSO-d,) [37].

MS: 338 (42), 320 (10), 310 (30), 177 (501, 161 (24) [37].
Source: Daphne gnidiodes [37].

5. Acetyldaphnoretin

12671 14279
56.44
MeQ. 10573 12931 108.97 15300 114.24
140.03 145 6611158.71%
148.99 116.61 156.34 0
155.40 14212116028 0
rad 7es AU™ i7es 0
208 (J=95H) 54 a5t
MeO. 6945 7.20s 6.73d Y 6.20d
BN o
0 0
AcO 6.71s o O
2.40s
3. Daphnoretin 12989 144.11
56.00
MeO.  109.39 130,951357 113.55 (laan)11381
f ~40 155.05 }160.07
025 157,
150.44 14750 J159.75 104.03 0
HO™ o35 O 0
_ 773d  8.05d
. (J =6.85.2.6Hz) (/=95 H)
MeO. 7235 7.88s 7.12dd ~ 6.39d
\ O
109hrs O 0
HO” oar 0 0

C,oH,;,0,: 352.0583.

Mp: 244° (petrol-Me,CO) [6].

UV: 228 (4.18), 265 (3.86), 325 (4.28), 343 (4.31) (35).

IR: (KBr) 3344, 1720, 1282 [6].

'"H NMR: (DMSO-d,) [36].

3C NMR: (DMSO-d,) [36].

MS: 352(100), 337 (1.4), 324 (1.5), 309 (6.3), 295 (1), 240 (4),
191 (1.7), 179 (32.2), 176 (5), 164 (7), 145 (7), 89 (38) [6].
Sources: Boenninghausenia albiflora [6, 7], Boenninghaus-
enia japonica [8], Coronilla balansae [9], Coronilla cre-
tica [9, 10], Coronilla hyrcana [9, 101, Coronilla orientalis
[9, 101, Coronilla repanda [9, 10], Coronilla scorpioides
[9-11], Coronilla varia [9, 10, 12, 13], Daphne cannabina
[14], Daphne gnidium [15], Daphne mezereum [16, 19],
Daphne odorata [20], Daphne oleoides [21], Daphne tan-
gutica [19], Daphnopsis racemosa [16, 17], Edgeworthia
gardneri [22, Gunasekera, unpublished results], Peddiea
fischeri [23], Ruta graveolens [24], Stellera chamaejasme
[25], Thymelaea hirsuta [26, 27], Thymelaea tartonraira
[281, Trifolium repens (Ladino clover) [29], Wikstroemia

C,,H 4,04 394.0688.

Mp: 230-232° (MeOH) [38].

UV: (EtOH) 212 (4.25), 294 (3.90), 325 (4.01) [38].

IR: (KBr). 1760, 1725, 1620, 1500, 1210, 1190, 840 [38].
'H NMR: (CDCl,) [38].

13C NMR: (CDCl,) [38].

MS: 394, 352, 324, 179, 89 [38].

Source: Edgeworthia gardneri [38].

6. Daphnorin

N
MeO.
~ ()m
O 0
0 0

GleO



Natural bicoumarins

Table 2. Occurrence of bicoumarins in plant sources/micro-

organisms
Compositae Thamnosma
Gerbera Thamnosin (21)
Gerberinol (2) Toddalia
Euphorbiaceae Toddasin/Mexolide (25)
Euphorbia Zanthoxylum
Euphorbetin (18) Thamnosin (21)
Isoeuphorbetin (19) Thymelacaceae
Ebenaceae Daphne
Diospyros Daphnoretin (3)
Ismailin (26) Demethyl daphnoretin (4)
Leguminosae Daphnorin (6)
Coronilla Daphnopsis
Daphnoretin (3) Daphnoretin (3)
Melilotus Acetyl daphnoretin (5)
Dicoumarol (1) Edgeworthin (11)
Trifolium Gnindia
Daphnoretin (3) Gnidicoumarin (27)
Bicoumol (12) Lasiosiphon
Polimoniaceae Lasiocephalin (8)
Ipomopsis Lasioerin
Ipomopsin (20) Eriocephaloside (29)
Rutaceae Peddiea
Boenninghausenia Daphnoretin (3)
Daphnoretin (3) Thymelaea

Daphnoretin (3)
Daphnorin (6)

Matsukaze lactone (14)
Bhubaneswin (13)

Murraya Wikstroemia
Todasin/Mexolide (25) Daphnoretin (3)
Phebaium Umbelliferae

Phebalin (22) Heracleum

Ruta Candicanin (7)
Daphnoretin (3) Micro-organism
Fatagarin (9) Asperg'illus
Oreojasmin (10) Kotanin (15)
Daphnorin (6) Desmethylkotanin (16)

Isothamnosin A (23)

Orlandin (17)
Isothamnosin B (24) A

C,sH,,0,,: 514.1111.

Mp: 202-204° (MeOH-H,0) [17}.

[«]2% —78° (H,0; ¢ 0.6) [17].

UV: 224 (4.34), 260 (3.90), 325 (4.31), 339 (4.34) [17].
IR: 1720, 1610, 1500, 1270 [17].

Sources: Daphne mezereum [17], Ruta graveolens [4],
Thymelaea hirsuta {27].

Derivative: daphnoretin (244°) [17].

7. Candicanin

' 1.35s%  1.80s
C—C—NMe Me
(L I 5.20m 5.00m
R O—CH,—C=——=CH—CH,~—0
4.30,4.40d
(J =25Hz) o
1 R =H
2 R = Ac
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C;,H,30,4: 572.1682.

Mp: 153° (C¢H—EtOAC) [40].

UV: (EtOH) 300 (4.36) [40].

IR: (KBr) 3265, 1725, 1100, 1030 [40].
'H NMR: (CDCl,) [40].

MS: 11/614, 413, 329, 269, 201 [40].
Source: Heracleum candicans [40].

Derivatives: acetate, heraclenol (117-118°), xanthotoxol
(252-253°) [40].

8. Lasiocephalin

7.68d  7.96d
(J =9,2Hz)

(J =10 H)
=10y H02d 738s 6.90dd 6.23d
6.36d(7 0 o
6.83d 0
(J =2 Hz)
[0} 7.28s OMe

C,oH,,04: 336.0633.

MP: 217-218° (CH,Cl,-MeOH) [43].

UV: (EtOH) 296 (sh) (4.22), 325 (4.45) [43].

IR: (KBr) 1725, 1630 [43].

'H NMR: (DMSO-d;) [43].

MS: 336 (100), 308 (60), 293 (40), 280 (30), 265 (60), 249
(20), 237 (45), 159 (50), 89 (60) [43].

Source: Lasiosiphon eriocephalus Decne [41, 42].
Synthesis [43].

9. Fatagarin

{J =10 Hz)} T66d 73 (/=85 Hz)
6.33d
o~ 0 OMe
0 0
~J6.33d
(J=85Hz) 374 747 /=10H2)
H-6 H-8 6.75—7.10 (2H. m)

C,oH,,04: 336.0633.

MP: 233--234° [44].

UV: (EtOH) 207 (4.92), 213 sh (4.69), 228 sh (4.47), 255 sh
(4.10), 302 (4.40), 332 (4.72) [44].

'H NMR: (CDCl;) [44].

Source: Ruta oreojasma [44].

Derivatives: 7-hydroxy coumarin (232°) and 7-methoxy
coumarin (117°) [44].




1936

10. Oreojasmin

, 3975%
(=loHn 473 OMe
6.34d ("
ELEEM
a o OMe
0 Q
o dead
R L ]

Ar-H 6.80~7.10 (3H)

C,oH, 405 366.0739.

Mp: 238-239" [44].

UV: (EtOH) 208 (4.91), 229 sh (4.54), 284 (4.19), 298 sh
(4.30), 327 sh (4.48), 344 (4.50) [44].

'H NMR: (CDCl,) [44]

Source: Ruta areojasma [44].

Derivatives: 7-hydroxy coumarin (232°), 6,7-dimethoxy
coumarin (144-146") [44].

11. Edgeworthin

3.0%d

(/=95 Hz)
kO 7005 “Yé.38d
~ 0
Q 4]
RO R

Ar-H 708-7.80(5H), OAc 2.36(6H)
1 R = H
2 R = Ac(UHNMR taken}

C,sH,,04: 338.0426.

Mp: 280-282° (THF) [22].

UV: 200 (4.84), 290 (4.10), 321 (4.22) [22].

TR: 3350, 1690, 1610 [22].

‘H NMR: (DMSO-4,) [22].

MS: 338, 310, 282, 165, 145, 117, 89 [22].

Source: Edgeworthia gardneri [22].

Derivatives: dimethyl ether (231°), diacetate (189°, natu-
rally occurring) [22].

12. Bicoumol

7 5dd

T9Td

L] =9.5Hz)

O

748s 7984

(J=951&}
6.ld

C,sH,004 3220477,

Mp: 293-294° (EtOH-Me,CO) [45].

UV: (EtOH) 258 (sh}, 328 [45].

IR: 3370, 3270, 1709 [45].

H NMR: (DMSQO-d,) [45].

Source: Trifolium repens (Ladino clover) [45].
Derivatives: dimethyl ether (266.5-267.5°), diacetate
(228.5-229.5%) [45].
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13. Bhubaneswin

7.55d  P91or7.93d

144708

4= 86H) 1310

6.99¢

/=95 He)
NN 605 ar6.26d

HO 6]

7585 7.9]nr7,93du - 95 He)

64 or 6264

3.87s
o
Me(Y 101 0

C,oH,,0,: 3360633,

Mp: 320° (Me,CO-CHCl,) [46].

UV: (MeOH) 211 (4.08), 326 (3.95) (46].

IR: (KBr) 3250, 1 1725, 1680, 1600, 1205, 1145, 1100,
1005, 910, 825, [46].

'H NMR: (CD,),CO [46].

13C NMR: (DMSO-dg) [46].

MS: 336 (100), 319 (12), 305 (35), 291 (18), 277 (13), 265
(17), 249 (11), 163 (7), 152 (L1), [46].

Source: Boenninghausenia albiflora, Reichb. ex Meissner
[46].

Derivatives: acetate (275°), methyl ether (266-267°) [46].

14. Matsukaze lactone

764 0r 7 ; 508

ouTHy TNl Teteriend o 130.30 1435

o.47d S 6.24 o1 6,294 7

N 160 50
3831

MeO 07 ™o MeO
56.20
732 7. .
&4 or 7 69du - 9.5 Hot
V640 6.29d
sass’
MeQ 6.945 o 0

C,oH,,0,: 350.0790.

Mp: 267-268° (Me,CO) [47].

UV: (EtOH) 220 (4.37), 257 (4.02), 326 (4.44) [47].

IR: (KBr) 1724, 1605, 1566, 1500, 1374, 1250, 1100, 831,
820 [47].

'H NMR: (CDCl,) [46].

13C NMR: (CDCl,) [46].

Sources: Boenninghausenia albiflora, Reichb. ex Meissner
[46,47].

Boenninghausenia japonic (Sieb) Nakai [8].

15. Kotanin




Natural bicoumarins

C, H,;,04 438.1314.
[£]2% +33.1° (CHCLy; ¢ 1.75) [48].
Mp: 315° (CHCl,-McOH) [48].

UV: (EtOH) 235 (4.37), 250 (4.09), 290 (4.40), 307 (4.46),

316 (4.39) [48].

IR: (CHCI;) 3000, 2930, 2860, 1700, 1615, 1590, 960 [48].
'H NMR: (CDCl,) [48].

MS: 438 [48].

Sources: Aspergillus glaucus [48].

Aspergillus clavarus [49].

Synthesis: [48, 50].

16. Desmethyl kotanin

2.68s 3.90s
Me OMe

CpaH, Oy 424.1158.

[2]3% —13.3" (CHCI,; ¢ 1.20) [48].

Mp: 315 {CHCly-hexane) [48].

UV: (EtOH}) 230 {4.35), 294 (4.35), 308 (4.45), 315 (4.38)
[48].

IR: {CHC1,), 3000, 2950, 1700, 1618, 1590, 1460 [4R].
'H NMR: (CDCl,) [48].

MS: 424 [48].

Source: Aspergillus glaucus [48].

Derivative: Methyl ether (315°) [48].

17. Orlandin

C,,H, 4Oy 410.1002.

Mp: 285° [50].

UV: (EtOH) 311 (4.47), 321 (sh), 4.40) [50].

IR: (KBr) 33003200 (br), 1675, 1605, 1590, 1560, 1450,
1360, 1325, 1262, 1205, 1132, 1105, 1087, 1035, 1015,
1002, 970, 795, 785 [50].

'H NMR: (DMSO-d) [50].

13C NMR: (DMSO-d,) [50].

MS: 410 [50].

Source: Aspergillus niger [ SC].

1937

18. Euphorbetin

= H

C,3H, 04 354.0375.

Mp: 320 [51].

IR: (Nujol) 3250, 1665, 1600 [51].

'H NMR: (CDCl,) [51].

MS: 11/410 (100), 395 (7), 379 (50), 364 (82), 349 (13), 336
(31), 321 (16), 308 (14), 293 {21), 205 (35) [51].

Source: Euphorbia lathyris L. [51].

Derivatives: tetracetate (235-237°), tetramethyl ether
(230-232°) [51].

Synthesis: [52, 53].

19. Isocuphorbetin

RO, 7005 0 0

6.17d
tJ = 10 Hz)

373s
R

6.274

(J=10Hz)

1.75d 7105 OR

R
R

1
2

CH1 004 354.0375.

Mp: 300° [54].

IR: (KBr) 3230, 1660-1680, 1600, 1550, [54].
'H NMR: (CDCI,) [54].

Source: Euphorbia lathyris L. [54].
Derivative: tetramethyl ether (197-199°) [54].
Synthesis: [52].

20. Ipomopsin
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CagH 4Oy 302.0680.

Mp: 310° [55].

UV: (McOH) 203sh (4.36), 213 (4.38), 257sh (4.23),
303 sh {4.24), 350 (4.39) [55].

IR: (KBr) 3340, 3010, 2920, 1880, 1700, 1610, 1580, 1570
{55].

'H NMR: (DMSO-d,) {55].

MS: 382 (100), 367 (5), 354 (10), 339 (15), 336 (33), 323 (5),
321 (4), 311 (8), 296 (4). [55].

Source: Tpomopsis aggregata V. Grant [55].

Derivative: diacetate (218-2217) [55].

21. Thamnosin

125

Me

TA00r754d F0borTls
LS = 9.5 Hz)y

515 0r 6152~

MeO™ 6.6t w6835

UMe

¥
o 6.6 01 6,63

Me
1.505

CioH, Oy 484.1885.

Mp: 244-247° (C;H,—CH,Cl,) [57].

UV: (MeOH) 227 (4.47), 256 (4.30), 298 (4.17), 333 (4.35)
[57].

TR: (KBr) 1725, 1610, 1557, 980, 820, [57].

tH NMR: (CDC,) [57].

MS: 484 (8), 242 (100), 227 (74), 211 (28), 199 (16) [57].
Source: Thamnosma montana Torr. et Frem. [56, 57].
Derivatives: dihydrothamnosin {226-280°), thamnosin-
diol (243-248"), aldehvde 1 (248-251°), aldehyde II (not
crystallized) [587

22. Phebalin

351 or 3.88s
MeO

Ar-H 6.00-770 {8H, m)

CaoH, O, 484.1885.

Mp: 175.176.5" (McOH) [59].

UV: 255 (4.24), 282 {4.33), 322 (4.47) [59].

IR: (KBr) 1730, 1610, 1562, 1458, 1340, 1253, 1182, 937,
837 [59].

'H NMR: (CDC1,) [59].

MS: 484, 242, 227, 211, 199, 183, 155 [59].

Source: Phebalium nudum [59].
Derivatives: diol  {234-2357),
coumarin (212-2137) [59].
X-ray: (single crystal) [59].

7-methoxy-8-formyl-

TO6 7.1s T.500r 7.54d

S. C. Basa

23. Tsothamnosin A

7.095

7.65d

He, 2x OMe 3.70-4.10(7H)
H-3, H-3] Hp 6.05~6.45( 3H,m)

1= 9.5 He)
eisare. 174

CioH,504 484.1885.

Mp: 223-226° (MeOH) [60].

UV: (EtOH) 227, 250, 258 (sh), 285, 300, 333 [60].

IR: (CHCI;) 1720, 1610, 1555, 1483, 1445, 1440, 1370,
1353, 1265, 1145, 1120, 1090, 1055, 1010, 985, 930, 900,
835, 820 [60].

'H NMR: (CDCl,) [60].

MS: 484 (3), 242 (100), 227 (30), 211 (10), [60].

Source: Ruta sp. Tena 29662 [607.

24. Isothamnosin B

Hc', 2x OMe 3.60- 410 (7 H)
H-3. H-3, Hg 5.90-6.55 (3H,m)

CioH,50,: 484.1885.

Mp: 213-214° (MeOH) [60].

UV: (EtOH) 227, 249, 257, (sh), 299, 331 (60).

TR: (CHCl,) 1720, 1615, 1565, 1490, 1460, 1445, 1400,
1380, 1360, 1270, 1150, 1125, 1070, 1020, 985, 940, 910,
880, 840, 836 [60].

'"H NMR: (CDCl,) [60].

MS: 484 (3), 242 (100), 227 (50), 211 (10} [60].

Source: Rutu sp. Tena 29662. [60].
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25. Toddasin/mexolide

OMe

(J = 10Hz)

/
2914 (=10H2)

OMe

4 x OMe 3.55 (3 H,S), 3.82(3H,5), 3.88(6H,S)

C,,H;,04: 544.2097.

Mp: 241° (CH,Cl,-Et,0) [61].

UV: (EtOH) 228 (4.91), 263 (4.85), 285 (4.77), 325 (4.84)
[61].

1R: (KBr) 1725, 1620, 1590 [61].

'H NMR: (CDCl,) [61].

MS: 544 (40), 272 (100), 257 (5), 241 (22), 219 (10), 213 (8),
189 (21), 161 (12) [61].

Sources: Toddalia asiatica [61], Murraya exotica [62].
Derivative: dihydro compound [235°] [61], partial syn-
thesis from mexoticin [62].

26. Ismailin

7.09-7.55
(3H,m)

7.09-7.55
(3H,m)

C,,H,,04: (536.1076).

Mp: 284-285° (DMSO) [63].

UV: (MeOH) 222 (4.69), 284 (4.49), 422 (3.86) [64].

IR: (KBr) 3360, 2975, 2920, 2850, 1688, 1673, 1640, 1623,
1553, 1330, 1262, 1194, 1090, 980, 864, 790, 702 [64).
'H NMR: (CDCl,) [64].

13C NMR: (CDCl,) [64].

MS: 536 (M), 491, 490, 274, 361, 360, 176, 135, 134, 106
[64].

Source: Diospyros ismailii Ng [63, 64].

Derivatives: methyl ethers, leucoacetate [64].

Synthesis: total synthesis [64].

27. Gnidicoumarin
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C,sHO5: 304.1154.

Mp: 355-365° (HCONMe,) [65].

UV: (EtOH) 225 (4.30), 268 (4.36), 279 (4.43), 292 (4.15),
325 (3.80) [65].

IR: (KBr) 1739, 1715, 1620, 1600 [65].

MS: 304 (M), 276, 248, 220, 192, 164, 124, 96 [65].
X-ray: (single crystal) [65].

Source: Gnidia lamprantha [65].

28. Lasioerin

(1=98Hy Tead 73l 730 764y _g g Hy
6.22d Ne.22d
o (0] 0 0] 0

7.2 7.27s

C,HgOs: 304.1154.

Mp: 350° (CHCI,) [66]

UV: (CHCI,) 253 (4.33), 285 (4.17), 325 (4.10) [66].

IR: (K Br) 3080, 1720, 1601, 1582, 1240, 1135, 1128, 1108,
860 [66].

TH NMR: (CDCl;) [66].

MS: 304 (100), 276 (35), 248 (29), 220 (4.7), 219 (5.2), 192
(7.2), 164 (12), 163 (11), 138 (2), 137 (1.2), 113 (2) [66].
Source: Lasiosiphon eriocephalus Decne [66].

114.6
Q 0

29. Eriocephaloside

7.60s

798 ;=95 H2)
~

7.00m

RhaQ

700m

C,4H,50,o: 466.0900.

Mp: 350° (MeOH) [67].

IR: (KBr) 3400, 2950, 1750, 1640, 1518, 1495, 1438, 1420,
1338, 1280, 1260, 1238, 1182, 1124, 1022, 982, 840, 770
[67].

'H NMR: DMSO-d,, [67].

Source: Lasiosiphon eriocephalus [67].
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